Effect of S-(2-chloroethyl)-DL-cysteine on the transport of p-aminohippurate ion in renal plasma membrane vesicles.
The effects of S-(2-chloroethyl)-DL-cysteine (CEC) (a potent nephrotoxin) on the transport of p-aminohippurate ion (PAH) in renal plasma membrane vesicles isolated from rat renal cortex were studied in vitro. The uptake of PAH was significantly reduced in a dose-dependent manner in both the brush border membrane (BBM) and basolateral membrane (BLM) vesicles. These results demonstrate that CEC is capable of interfering with the accumulation of PAH (a model organic anion for renal tubular transport system) by both energy-independent and energy-dependent carrier-mediated transport processes. Probenecid, a typical inhibitor of the organic anion transport system, showed the highest inhibition of PAH uptake in both the membranes vesicles. These data indirectly suggest that transport by renal tubular cells may result in the accumulation of CEC in renal cellular organelles eventually in toxic concentrations. Thus, CEC showed both dose- and time-dependent inhibition of the activities of gamma-glutamyl transferase (a BBM marker enzyme) and Na+, K(+)-ATPase (a BLM marker enzyme), while no such inhibition was noticed with probenecid. Pretreatment with probenecid prevented the inhibition of the gamma-glutamyl transferase activity due to CEC in BBM, but failed to do so for the Na+,K(+)-ATPase activity in BLM vesicles. Thus, the data suggest that the inhibition of the activities of these membrane-specific enzymes by CEC could lead to the initial development of its nephrotoxicity.